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Remarks 

Support for the above-rcquested amendments to claim 1 is found at least at paragrapli 
[0001] of the specification. The preambles of claims 2-8 and 10-15 have been amended to recite 
a "foam board" to correspond to the preamble of claim 1. Claims 12 and 13 have been amended 
to remove references to montmorillonite. Claim 21 has been amended to recite "acicular 
calcium carbonate". Support for the amendment to claim 21 is found at least in paragraph 
[001 1]. Claims 25 and 26 have been canceled without prejudice. Claims 9, 16-20, 22, and 24 
were canceled in previous Amendments. 

Applicants understand that Applicants cannot, as a matter of right, amend any finally 
rejected claim, add new claims, or reinstate previously canceled claims after a final OfBce 
Action. However, according to MPEP §714.13, amendments that cancel claims, adopt 
Examiner suggestions, remove issues for appeal, or in some other way requh"e only a cursory 
review by the Examiner may be considered. Claim 1 has been amended to recite a foam board 
instead of a foam product. Applicants submit that the Examiner has previously conducted a 
prior art search on foam products, wliicli Include the subset of foam boards. Additionally, claim 
21 has been amended to remove acicular intercalated graphites and acicular expanded graphites. 
Applicants submit that acicular calcium carbonate has been previously searched, and as a result, 
no additional prior ait search is i-equired for independent claim 21. Consequently, Applicants 
respectfully submit that only a cursoiy review of the cited references is necessary by the 
Examiner to determine the patentability of amended independent claims 1 and 21, No question 
of new matter ai'ises and entry of the amendments is respectfully requested. 

Claims 1-8, 10-15, 21, and 23 are before the Office for consideration. 

Objection to Claims 12 and 13 

Claims 12 and 13 have been objected to under 37 C.F.R. §l,75(c) for failing to fiirtlier 
limit the subject matter of a previous claim. In particular, the Office asserts that claims 12 
and 13 recite "Montmorillonite", which is a nanoclay. The Office asserts that nanoclays have 
been removed from independent claim 1 . 

Ill response to this objection, Applicants have amended claims 12 and 13 to remove 
references to montmorillonite. In view of the above. Applicants respectfully request that this 
objection be reconsidered and withdrawn. 
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Rejection of Claims 21 and 23 under 35 U.S.C. §112, first naragranh 

Claims 21 and 23 have been rejected under 35 U.S.C. §1 12, first pamgi-aph, for failing to 
comply with the written description requii-ement. It is asserted tliat the original disclosure does 
not provide support for acicular nanoclays or gj-aphites witli at least one dimension less than 100 
angstroms. 

In r^ponse to tliis rejection, Applicants have amended claim 21 to remove acicular 
nanoclays and aciculai- graphites fi-om the claim. Claim 23 is dependent upon claim 21, which, 
as amended, does not recite acicular nanoclays or acicular graphites. Therefore, Applicants 
respectfully request ^consideration and withdrawal of tliis rejection. 

Rejection of Claims 1-8, 10-15. 25, and 26 under 35 U.S.C. S103fal 

Claims 1-8, 10-15, 25, and 26 have been rejected under 35 U.S.C. §103(a) as being 
unpatentable over M^O 2001/39954 to Grinshpun, 6f cil. ("Grinshpun") in view of U.S. Patent 
No. 6,589,646 to Morgenstern ("Morgenstern") or U.S. Patent Publication No. 2005/0027040 
to Nelson, et ah ("Nelson"). The Office asserts that Grmshpun teaches a method of 
manufacturing a rigid foam that includes (1) mcoiporating fillers and at least one nucleating 
agent and reinforcing materials such as graphite, conductive carbon black, and nanofillers 
into a polymer, (2) incorporating a blowing agent into the melt under a first temperature and a 
first pressure, (3) extruding the polymer melt under a second temperature and second pressure 
to allow the polymer melt to expand and foam, and (4) cooling the foamed product. It is 
asserted that the foam has a cell size that ranges from 25-7000 microns, The Office admits 
that Grinshpun does not teach that the nano-particle fillers are calcium carbonate, intercalated 
graphite, or expanded graphite having the claimed particle size. However, the Office asserts 
that Morgenstern discloses that calcium carbonate having a particle size as low as 50 
angstroms may be employed as an inorganic filler/nucleating agent in foam applications. 
Additionally, it is asserted that Nelson teaches the use of inorganic additives such as 
montmoriUonlte and calcium carbonate having a particle size as low as 20 angstroms in foam 
nanocomposites. The Office concludes that it would have been obvious to one of skill in the 
art to use the additives taught by Morgenstern or Nelson in the method of Grinshpun to 
provide an adequately reinforced foam material. 

Initially, Applicants submit that claims 25 and 26 have been canceled without 
prejudice, thereby rendering the rejection of these claims moot. 
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In response to the rejection of the remaining claims, Applicants respectfully direct the 
Office's attention to independent claim 1 and submit that claim 1 defines a method of 
manufacturing a rigid foam board that is not taught or suggested within Grinshpun, either 
alone or in combination with Morgenstern or Nelson. Additionally, Applicants respectfully 
submit that none of Grinshpun, Morgenstern, or Nelson teach or suggest the combination of 
features recited in amended claim 1 . 

Initially, Applicants submit that Grinshpun teaclies a method of making hollow foam 
tubes, not a method of manufacturing a foam board as claimed in claim 1 . In Grinshpun, a 
foamable composition is extruded through a die that has a plurality of orifices, each of which 
forms a hollow extradate. (See, e.g., page 2, lines 19-21 and page 20, lines 22-24). The 
hollow extradate is converted into foamed hollow extrudate stmnds at a temperature that 
promotes bubble stability. (See, e.g., page 2, lines 22-24 and page 20, lines 26-28). The final 
step includes permitting the hollow strands to contact and adhere to each other to form a 
hollow, multisUand polymer foam extrudate. (See, e.g. , page 2, lines 25-28 and page 20, 
lines 28-3 1). The extrusion die in Grinshpun is specifically chosen so that it forms the 
hollow tubes. On the other hand, in the presently claimed invention, a solid foam boai'd is 
fomied that has a specific cell size and cell distribution due to the use of naiio-particles that 
have a particle size in one dimension less than 100 angstroms. Neither Morgenstern nor 
Nelson teaches an exti'usion process as claimed. It is respectfully submitted, therefore, that 
the combination of Grinshpun with either Morgenstern or Nelson would not result in the 
presently claimed invention. 

Also, it is respectfully submitted that Morgenstern teaches away from the use of a 
nano-particle having a particle size in one dimension less than 100 angstroms as claimed in 
claim 1 , Applicante note that Morgenstern teaches nucleating agents tliat have particle sizes 
"generally from 0.005 to 10 jim". (See, e.g., column 2, lines 58-67). However, Morgenstern 
specifically teaches that the particle sizes are "preferably fi'oni 0.01 to 1 ).mi". (See, e.g., 
column 2, lines 58-67). In view of this teaching, Applicants respectfiiUy submit that 
Morgenstern actually teaches away fi^om the use of a particle having a size less than 100 
angstroms (i.e. less than 0.01 jim) as is required by clarni 1. 

Further, Applicants submit that in order to evaluate the obviousness or non- 
obviousness of an invention, both the prior art reference(s) and the claimed invention as a 
whole must be considered. (See, e.g., MPEP §2141.02 citing Stmtoflex, Inc. v. Aeroqidp 
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Corp,, 713 F.2d 1530, 218 USPQ 871 (Fed Cir. 1983) and Schenck v. Nortron Corp., 713 
F.2d 782, 218 USPQ 698 (Fed. Cir. 1983)). As discussed above, Morgenstem teaches that 
the particles have a size from 0.005 to 10 |.im and preferably from 0.01 to 1 jam. Applicants . 
submit that these ranges, with minimal exception, are greatly outside the nano-particle range, 
/.e., a range from 10-100 mn(/.e., 0,01 nmto 0.1 ^m).^ Looking at Morgenstem as a whole, 
it is submitted that the particles utilized in Morgenstem are indeed not nano-particles, and, as 
a result, one of skill in the art reading Morgensterri would have no motivation to utilize; a 
nano-particle with a particle size in at least one dimension less than 100 angstroms in a 
polymer melt to form a foam boaid with an average cell size greater than 60 jam as claimed in 
claim 1. 

Turning to Nelson, Applicants respectfiilly submit tiiat Nelson teaches a 
nanocomposite composed of at least one surface modified inorganic additive and at least one 
organic polymer. {See, e.g., paragi'aphs [0015] and [0035]). hi the outstanding Office Action 
dated December 26, 2007, the Office asserts that Nelson discloses additives that have a 
particle size as low as 2 mn (20 angstroms). {See page 4, lines 14-16). It is respectively 
submitted that these additives pointed out by the Office are used to form the disclosed 
nanocomposite. Indeed, Nelson specifically teaches the use of these additives to form the 
organic/inorganic nanocomposite. There is no teaching or suggestion within Nelson that 
these additives are used as nano-particles in a foam melt. In fact. Nelson is silent with 
respect to any teaching or suggestion of the use of the additive as a nucleating agent or even 
as an additive to a foam, as claimed in claim 1. Accordingly, it is respectfully submitted that 
the combination of Grinshpun and Nelson, with or without Morgenstem, would not result in 
the method of claim 1 . 

In addition, Applicants submit that one of skill in the art reading the disclosures of 
Grinshpun, Morgenstem, and Nelson would have no motivation to incorporate nano-particles 
selected from calcium carbonate, intercalated graphites, and expanded graphites that have a 
particle size in at least one dimension less than 100 angstroms because (1) Grinshpun is silent 
as to any teaching or suggestion of a nano-particle with a particle size in one dimension less 
than 100 angstroms, (2) Morgenstem teaches away from the use of particles with a particle 
size less than 100 angstroms, and (3) Nelson is silent with respect to any teaching or 

' See. e.g.. Attachment A. http://en.vvikipe<iia.org/\viki/]Sranoparticle . 
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suggestion of the use of the additive as a nucleating agent or even as an additive to a foam. 
To establish a.prima facie case of obviousness, there must be some motivation, either within 
tlie reference or in tlie knowledge of tliose of skill in the art, to modify the reference or 
combine the references' teachings, there must be a reasonable expectation of success, and the 
prior art references must meet all of the claim limitations. (See, e.g., Manual of Patent 
ExaminiJig Procedure, Fatent Publishing, LLC, Eighth Ed., Rev. 3, August 2005, §2142). 
There is simply no motivation within Grinslipun, Morgenstem, or Nelson to arrive at the 
method claimed in claim 1 that incoiporates nano-particles with particle size in at least one 
dimension less than 100 angstroms in a polymer melt. Without some teacliing or suggestion, 
there can be no motivation, and without motivation, there can be no pi'ima facie case of 
obviousness. 

With respect to claims 2-8 and 10-15, Applicants submit tliat because independent 
claim 1 is not taught or suggested by Grinshpun, Morgenstern, and Nelson and claims 2-8 
and 10-15 are dependent upon independent claim 1 and contain the same elements as claim 1, 
dependent claims 2-8 and 10-15 are also not taught by Grinshpun, Morgenstern, and Nelson. 

In light of the above, Applicants submit that claims 1-8 and 10-15 are not obvious 
over Grinshpun in view of Morgenstem or Nelson and respectfijUy request that this rejection 
be reconsidercd and withdrawn. 

Reiection of Claims 1-8, 10-15, and 25-26 under 35 U.S.C. 8103(a) 

The Office has rejected claims 1-8, 10-15, and 25-26 as being unpatentable over WO 
2001/40362 to Miller, etal. ("Miller") in view of U.S. Patent No. 6,589,646 to Morgenstern 
("Morgenstern") or U.S. Patent Publication No. 2005/0027040 to Nelson, et ai ("Nelson"). 
In particular, the Office asserts that Miller teaches the claimed process of producing an 
extruded foam product wherc a blowing agent is incorporated into the polymer melt at a first 
pressure and temperature, extruding the polymer melt under a second pressure and 
temperature to form a foam, and intrinsically cooling the foam to form a product with a cell 
size within the claimed range. It is asserted that the preferred polymer melt includes an 
alkenyl aromatic polymer material. The Office admits that Miller does not disclose the 
incorporation of nano-particles in the polymer melt. 

In this regai-d, Morgenstern is cited for assertedly teaching the use of calcium 
carbonate with a particle size as low as 0.005 microns as an inorganic filler/nucleating agent 
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in foam applications. Additionally, the Office asserts that Nelson teaches the use of inorganic 
additives such as calcium, carbonate with a particle size as low as 2 iim (20 angstroms). The 
OfSce concludes fliat it would have been obvious to one of ordinary skill in the art to employ 
the calcium carbonate of either Morgenstem or Nelson in the metliod of Miller to provide a 
reinforced foam material. 

Initially, Applicants submit that claims 25 and 26 have been canceled without 
prejudice, thereby rendering the rejection of these claims moot. 

In response to the rejection the remaining claims. Applicants respectfully direct the 
Office's attention to independent claim 1 and submit that none of Miller, Morgenstern, or 
Nelson teach or suggest the incorporation of nano-particles selected from calcium carbonate, 
intercalated graphites, and expanded graphites that have a particle size in at least one 
dimension less than 100 angstroms in a polymer melt as required by claim 1. Morgenstern 
teaches nucleating agents that have particle sizes ranging from 0.005 to 10 jam. (See, e.g., 
column 2, lines 58-67). Additionally, Morgenstern teaches that the particle sizes are 
"preferably from 0.01 to 1 jim". (See, e.g., column 2, lines 58-67). Applicants submit that 
these ranges, witli minimal exception, are vastly outside the nano-particle range, i.e., a range 
from 10-100 nm (0.01 ^ln to 0.1 |un).^ As discussed previously, in deteitnining obviousness 
or non-obviousness, the prior ait references and the claimed invention as a whole m ust be 
considered.^ Looking at Morgenstern as a whole, it is submitted that the particles utilized in 
Morgenstem are not nano-particles, and, as a result, one o f skill in the art would have no 
motivation to incorporate a nano-paiticle with a particle size less than 100 angstroms in a 
polymer melt to form a foam board with an average cell size greater than 60 j.im as claimed in 
claim 1. Indeed, Applicants respectfiilly submit that Morgenstem teaches away from the use 
of a nano-particle having a size less than 100 angstroms {i.e. less than 0.01 \m) as is required 
in claim 1 . Accordingly, it is respectfully submitted that the combination of Grinshpun and 
Morgenstern fails to constitute the substantial evidence necessaiy to render the claimed 
invention obvious as a matter of law. 

With respect to Nelson, Applicants submit that Nelson discloses additives that have a 
particle size as low as 2 nm (20 angstroms). (See, e.g., paragraph [0041]). In order to 

^ See. e.g.. Attachment A, http://en.wikipedia.org/wiki/Nanoparticle. 

^ See, e.g., MPEP §2141.02 citing Sft-o/q/7ex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 218 USPQ 871 (Fed. Cir. 
1983) and Sclmtckv. Nortron Corp., 713 F.2d 782, 218 USPQ 698 (Fed. Cir. 1983). 
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improve compatibility, the additive's surface is modified. {See, e.g., paragraph [0046]). 
These additives are used to fomi the disclosed nanocomposite. {See, e.g., pai'agraph [0040]). 
Applicants submit that there is no teaching or suggestion within Nelson that these additives 
are used as nano-particles in a foain melt. Nelson specifically teaches the use of tliese 
additives to form the organic/inorganic nanocomposite by the disclosed method. Indeed, 
Nelson is silent wth respect to any teaching or suggestion of the use of the additive as a 
nucleating agent or even as an additive to a foam. Accordingly, it is respectfully submitted 
that the combination of Grinshpun and Nelson, with or without Morgenstern, ^novM. not i-esult 
in the invention claimed in claim 1 . 

In addition. Applicants submit that there is simply no motivation within any of Miller, 
Gi'inshpun, or Nelson to arrive at the polymer melt claimed in claim 1 that inciiides nano- 
particles selected from calcium carbonate, intercalated graphites, and expanded gi'aphites 
having a particle size in at least one dimension less than 100 angstroms. Indeed, Morgenstern 
teaches away fi.'om a particle size of less than 100 angstroms. Miller and Nelson are silent 
with respect to ax\y teaching or suggestion of the use of nano-particles having a particle size 
of 100 angstroms in one dimension in a polymer foam. As discussed above, there must be 
some motivation to modify the reference or combine the references' teachings. {See, e.g., 
Manual of Patent Examining Procedure, Patent Pubiisliing, LLC, Eighth Ed., Rev. 3, August 
2005, §2142). Without some teaching or suggestion, there can be no motivation, and without 
motivation, there can be no prima facie case of obviousness. Accordingly, Applicants submit 
that claim 1 , and all claims dependent therefrom, are non-obvious and patentable. 

With respect to claims 2-8 and 10-15, Applicants submit that because independent 
claim 1 is not taught or suggested by Miller, Morgenstern, and Nelson and claims 2-8 and 10- 
15 are dependent upon independent claim 1 and contain the same elements as claim 1, 
dependent claims 2-8 and 10-15 are also not taught by Miller, Morgenstern, and Nelson. 

In light of the above, Applicants submit that claims 1-8 and 10-15 are not obvious 
over Miller in view of Morgenstern or Nelson and respectfully request that this rejection be 
reconsidered and withdrawn. 

Rejection of Claims 1-8, 10-15. 21, 23, 25. and 26 under 35 U.S.C. S103fa) 

The Office has rejected claims 1-8, 10-15, 21, 23, 25, and 26 as being unpatentable 
over WO 2001/40362 to Miller, etal. ("Miller") in view of WO 2003/055804 to Chen, et al. 
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("Chen") and U.S. Patent No. 7,160,929 to Tan ("Tan"). In particular, the Office asserts that 
Miller teaches the claimed process of producing an extruded foam product where a blowing 
agent is incorporated into a polymer melt at a first pressure and temperature, extruding the 
polymer melt under a second pressure and temperature to form a foam, and intrinsically 
cooling the foam to form a product with a cell size within the claimed range. It is asserted 
that the prefeixed polymer melt includes an alkenyl aromatic polymer material. The Office 
admits that Miller does not teach acicular nano-particles as claimed. 

In this regard, Chen is cited for assertedly disclosing calcium carbonate 
whiskers/needles that have a particle size as low as 10 nm (100 angstroms). Additionally, the 
OflRce cites Tan for teaching the use of nanofibers and nanopowders such as calcium 
carbonate in the production of nanocomposite foams. The Office concludes that it would 
have been obvious to one of skill in the art to employ the calcium carbonates of either Chen 
or Tan in the method of Miller for the purpose of producing a lightweight material having 
superior mechanical properties. 

Initially, Applicants submit that claims 25 and 26 have been canceled without 
prejudice, thereby rendering the rejection of these claims moot. 

In response to the rejection of claims 1-8 and 10-15, Applicants respectfully direct the 
Office's attention to claim 1 and submit that claim 1 defines a method of manufacturing a 
rigid foam board that is not taught or suggested within Miller, Chen, or Tan. Specifically, 
Applicants respectfully submit that Miller, Chen and Tan do not teach or suggest the 
incorporation of nano-particles selected from calcium carbonate, intercalated graphites, and 
expanded gi-aphites that have a particle size in at least one dimension less than 100 angstroms 
in a polymer melt as required by claim 1 . Chen teaches that the disclosed method can 
produce small mean particle size, superfine calcium carbonate with a size in the range from 
10 nm {i.e., 100 angstroms) to 2.5 microns. (See, paragraph [0048]), Chen does not, 
however, teach or suggest calcium carbonate having a particle size in at least one dimension 
less than 100 angstroms as required by claim 1 . Indeed, Chen teaches away from a nano- 
paiticle having a particle size less than 100 angstroms. Moreover, Chen is silent with respect 
to any teaching or suggestion of calcium carbonate that is not manufactured to have a 
specifically formed shape, such as spindle, petal, whisker, needle, flake, ball, and fiber. (See, 

paragraph [0001] and the Abstract). Chen is also silent with respect to any teaching or 
suggestion of intercalated graphites and expanded graphites. 
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Turning to Tan, Applicants respectfully submit that Tan teaches the use of calcium 
carbonate powder as a filling agent to produce a reinforced foam with improved mechanical 
properties. (See, e.g., column 4, line 63 to column 5, line 17). Tan is, however, silent with 
respect to any teaching of the size of the calcium carbonate powder. The only nano-scale 
particles disclosed in Tan are reinforcing elements, nainely, nano-scale ceramic powder, 
metal, and carbon fibers. {See, e.g., column 3, lines 64-65 and column 8, lines 29-34). There 
is simply no teaching or suggestion within Tan of calcium carbonate, intercalate graphites, or 
expanded graphites having a pai'ticle size in at least one dimension less than 100 angstroms as 
required by claim 1 . ■ 

In addition. Applicants submit that there is simply no motivation within any of Miller, 
Chen, or Tan to arrive at the polymer melt claimed in claim 1 that includes a nano-particle 
selected front calcium carbonate, intercalated gi'aphites, and expanded graphites with a 
particle size in at least one dimension less than 100 angstroms. Both Miller and Tan ai'e 
silent with respect to any teaching or suggestion of calcium carbonate having a particle size 
less than 100 angstroms in one dimension. Chen teaches away fi'om a particle size of less 
than 100 angstroms. Additionally, none of the cited references teach or suggest the 
incorporation of intercalated or expanded graphites. There must be some motivation to 
modify the reference or combine the references" teachings. (See, e.g., Manual of Patent 
Examining Procedure, Patent Publishing, LLC, Eighth Ed., Rev. 3, August 2005, §2142), 
Without some teaching or suggestion, there can be no motivation, and without motivation, 
there can be no prima facie case of obviousness. Accordingly, Applicants submit that claim 
1 is non-obvious and patentable. 

Turning to the rejection of claims 21 and 23, Applicants submit that none of Miller, 
Chen, or Tan teach or suggest the inclusion of acicular calcium carbonate and at least one 
nucleating agent into a polymer melt where tlie acicular calcium cai'bonate has a particle size 
in at least one dimension less than 100 angstroms. Chen specifically teaches that the particles 
have a mean size ranging from 10 nm {i.e., 100 angstroms) to 2,5 microns. {See, e.g., 
paragraph [0046]). Chen does not, however, teach or suggest a nano-particle having a 
particle size in at least one dimension less than 100 angstroms as required by claim 21. 
Indeed, Chen teaches away from a nano-particle with a particle size less than 100 angstroms. 

With respect to Tan, Applicants respectfully submit that Tan teaches the use of 
calcium carbonate powder, but is silent with respect to any teaching or suggestion of the 
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utilization of acicular calcium carbonate. As taught 'm Tan, fillers such as calcium carbonate 
powder may be used to produce an exceptional reinforced foam. (See, e.g. , column 4, line 63 
to column 5, line 6). There is simply no teaching or suggestion within Tan of the inclusion of 
acicular calcimn carbonate in a polymer melt as is required by claim 21 . 

In addition. Applicants submit tliat one of skill in tlie art reading the disclosures of 
Miller, Chen, and Tan would have no motivation to include acicular calcium carbonate and at 
least one nucleating agent into a polymer melt where the acicular calcium carbonate has a 
particle size in at least one dimension less than 100 angstroms since none of Miller, Chen, or 
Tan teach or even suggest acicular calcium carbonate having a particle size in at least one 
dimension less than 100 angstroms. As discussed above, there must be some motivation, 
either within the reference or in the knowledge of those of skill in the art, to modify tlie 
reference or combine the references' teachings. (See, e.g., Manual of Patent Examming 
Procedure, Patent Publishing, LLC, Eighth Ed., Rev. 3, August 2005, §2142). There is 
simply no motivation within any of Miller, Chen, or Tan to arrive at the polymer melt 
claimed in claim 21 that includes acicular calcium carbonate and at least one nucleating agent 
where the acicular calcium carbonate has a particle size in at least one dimension less than 
100 angstroms. In fact, Chen teaches away jQ.'om a particle size less than 100 angstixjms and 
Miller and Tan are silent witli respect to any teaching or suggestion of acicular calcium 
carbonate. Witliout some teaching or suggestion, tliere can be no motivation, and without 
motivation, there can be no prima facie case of obviousness. 

Further, Applicants respectfully submit that the combination of the cited references 
would not result in the presently claimed invention. Neither Chen nor Tan teach or suggest 
the inclusion of acicular calcium carbonate and at least one nucleating agent into a polymer 
melt where the acicular calcium carbonate has a particle size in at least one dimension less 
than 100 angstroms. Miller is silent with respect to any teaching or suggestion of acicular 
nano-paiticles. Accordingly, Applicants respectfully submit that the combination of Miller, 
Chen, and Tan would not include acicular calcium carbonate with a particle size in one 
dimension less than 100 angstroms as clahned in claim 21. Thus, it is respectfully submitted 
that independent claim 21, and all claims dependent therefrom, are non-obvious and 
patentable. 

In view of the above, it is respectfijlly submitted that independent claims 1 and 21 are 
not taught or suggested by Miller, Chen, or Tan and that claims 1 and 21 are therefore non- 
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obvious and patentable. Because claims 2-8, 10-15, and 23 are dependent upon one of claim 
1 or claim 21, which are not taught or suggested by Miller, Chen, or Tan, in any combination 
as discussed above, and because claims 2-8, 10-15, and 23 contain the same elements as the 
claim firom which they depend, dependent claims 2-8, 10-15, and 23 are also not taught or 
suggested by Miller, Chen, or Tan, 

In light of the above. Applicants submit that claims 1-8, 10-15, 21, and 23 are non- 
obvious and patentable over Miller in view of Chen or Tan and respectfiilly request that this 
rejection be reconsidered and witlidrawn. 

Rejection of Claims 1-8, 10-15. 21, 23, 25, and 26 under 35 U.S.C. S103(al 

Tiie Office has rejected clauns 1-8, 10-15, 21, 23, 25, and 26 as being unpatentable 
over WO 2001/39954 to Grinshpun, et al ("Grinshpun") in view of WO 2003/055804 to 
Chen, Qt al ("Chen") and U.S. Patent No. 7,160,929 to Tan ("Tan").' The Office asserts that 
Grinshpun teaches a method of manufacturing a rigid foam that includes (1) incorporating 
fillers and at least one nucleating agent and reinforcing materials such as graphite, conductive 
carbon black and nanofiUers into a polymer, (2) incorporating a blowing agent into the melt 
under a fii^t temperature and a first pressure, (3) extruding the polymer melt under a second 
temperature and second pressure to allow the polymer melt to expand and foam, and (4) 
cooling the foamed product. It is asserted tliat the foam has a cell size that ranges from 25- 
7000 microns. Grinshpun does not specify the shape or particle size of the fillers and 
reinforcing materials. 

In this regard, Chen is cited for assertediy disclosing calcium carbonate 
whiskers/needles with a particle size as low as 10 nm (100 angstroms). In addition, the 
Office asserts that Tan teaches the use of nanofibers and nanopowders in the production of 
nanocomposite foams. Tlie Office concludes that it would have been obvious to one of skill 
in the art to use a nanofiUer, such as acicular calcium carbonate, with a particle size less than 
100 angstroms in the method of Grinshpun as taught by Chen and Tan to produce a 
lightweight material with superior mechanical properties. 

Initially, Applicants submit that claims 25 and 26 have been canceled without 
prejudice, thereby rendering the rejection of these clauns moot. 

In response to the rejection of claims 1-8 and 10-15, Applicants respectfully submit 
that Miller, Chen, and Tan do not teach or suggest the incorporation of nano-particles 
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selected from calcium carbonate, intercalated graphites, and expanded graphites that have a 
particle size in at least one dimension less than 100 angstroms in a polymer melt as required 
by claim 1. As discussed above, Chen teaches that the disclosed method can produce small 
mean particle size, supeiiine calcium carbonate with a size in the range from 10 nm (/.e., 100 
angstroms) to 2.5 microns. {See, e.g., paragraph [0048]). Chen does not, however, teach or 
suggest calcium carbonate having a particle size in at least one dimension that is less than 100 
angstroms as is required by claim 1. Mdeed, Chen teaches away fi-om a nano-particle having 
a particle size less than 100 angstroms. Moreover, Chen is silent with respect to any teaching 
or suggestion of calcium carbonate that is not manufactured to have a specifically formed 
shape, such as spindle, petal, whisker, needle, flake, ball, and fiber. {See, e.g., paragraph 
[0001] and the Abistract). Further, Chen is silent with respect to any teaching or suggestion of 
intercalated giaphites and expanded graphites as required by claim 1. 

Turning to Tan, Applicants respectfully submit that Tan teaches the use of calcium 
carbonate powder as a filling agent to produce a reinforced foam with exceptional mechanical 
properties. {See, e.g., colunm 4, line 63 to column 5, line 17). Tan is, however, silent with 
respect to any teaching of the size of the calcium carbonate powder. In fact, the only nano- 
scale particles disclosed in Tan are remforcing elements, namely, nano-scale ceramic powder, 
metal, and carbon fibers. {See, e.g., column 3, lines 64-65 and column 8, lines 29-34). There 
is simply no teaching or suggestion within Tan of calcium carbonate having a particle size in 
at least one dimension less than 100 angstroms as required by claim 1 . 

In addition, Applicants submit that there is simply no motivation within any of 
Ghinshpun, Chen, or Tan to anive at the polymer melt claimed in claim 1 that includes a 
nano-particle selected fi-om calcium carbonate, intercalated graphites, and expanded graphites 
with a particle size in at least one dunension less than 100 angstroms. Both Grinshpun and 
Tan are silent with respect to any teaching or suggestion of calcium carbonate having a 
particle size less than 100 angstroms in one dimension. Chen teaches away from a particle 
size of less than 100 angstroms. Additionally, none of the cited references teach or suggest 
the incorporation of intercalated or expanded graphites. There must be some motivation to 
modify the reference or combine the references" teachings, {See, e.g., Manual of Patent 
Examining Procedure, Patent Publishing, LLC, Eighth Ed,, Rev. 3, August 2005, §2142). 
Without some teaching or suggestion, tliere can be no motivation, and without motivation, 
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there can be no prima facie case of obviousness. Accordingly, Applicants submit that claim 
1, and all claims dependent tliere&om, are non-obvious and patentable. 

Turning to the rejection of claims 21 and 23, Applicants submit that none of 
Grinshpun, Chen, or Tan teach or suggest the inclusion of acicular calcium carbonate and at 
least one nucleating agent in a polymer melt where the acicular calcium carbonate has a 
particle size in at least one dimension less than 100 angstroms. Chen specifically teaches that 
the particles have a mean size ranging from 10 nm {i.e., 100 angstroms) to 2.5 microns. {See, 
e.g., paragraph [0046]). Chen does not, however, teach or suggest a nano-paiticle having a 
particle size in at least one dimension less than 100 angstroms as required by claim 21. 
Indeed, Chen teaches away firom a nano-particle witli a particle size less than 100 angstix)ms, 

With respect to Tan, Applicants respectfully submit that Tan teaches the use of 
calcium carbonate powder, but is silent with respect to any teaching or suggestion of the 
utilization of acicular calcium carbonate. As taught in Tan, fillers such as calcium carbonate 
powder may be used to produce an exceptional reinforced foam. {See, e.g., column 4, line 63 
to colunm 5, line 6). There is simply no teaching or suggestion within Tan of the inclusion of 
acicular calcium carbonate in a polymer melt as is required by claim 21, 

In addition, Applicants submit that one of skill in the art reading the disclosures of 
Grinshpun, Chen, and Tan would have no motivation to include acicular calcium carbonate 
and at least one nucleating agent in a polymer melt where the acicular calcium carbonate has 
a particle size in at least one dimension less than 100 angstroms since none of Grinshpun, 
Chen, or Tan teach or even suggest acicular calcium carbonate with a particle size in at least 
one dimension less than 100 angstroms. As discussed above, there must be some motivation, 
either within the reference or in the knowledge of those of skill in the art, to modify the 
reference or combine the references' teachings. {See, e.g.. Manual of Patent Examining 
Procedure, Patent Publishing, LLC, Eighth Ed., Rev. 3, August 2005, §2142). There is 
simply no motivation within any of Grinshpun, Chen, or Tan to arrive at the polymer melt 
claimed in claim 21 that includes acicular calcium carbonate and at least one nucleating agent 
in a polymer melt where the acicular calcium carbonate has a particle size in at least one 
dimension less tlian 100 angstroms. In fact, Chen teaches away from a particle size less than 
100 angstroms. Grinshpun and Tan are silent with respect to any teaching or suggestion of 
acicular calcium carbonate. Without some teaching or suggestion, tliere can be no 
motivation, and without motivation, there can be no prijtia facie case of obviousness. 
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Additionally, Applicants respectfully submit that the combination of the cited 
references would not result in the presently claimed invention. Neither Chen nor Tan teach 
or suggest the inclusion of acicular calcium carbonate and at least one nucleating agent into a 
polymer melt where the acicular calcium carbonate has a particle size in at least one 
dimension less than 100 angstroms. Griiislipun is silent with respect to any teaching or 
suggestion of acicular nano-particles. Accordingly, Applicants respectfully submit that the 
combination of Grinshpun, Chen, and Tan would not include acicular calcium carbonate witli 
a particle size in one dimension less than 100 angstroms as claimed in claim 21 . Thus, it is 
respectfully submitted tliat independent claim 21, and all claims dependent thereftom, are 
non-obvious and patentable. 

In view of the above, it is respectfully submitted that independent claims 1 and 21 are 
not taught or suggested by Grinshpun, Chen, or Tan and that claims 1 and 21 are therefore 
non-obvious and patentable. Because claims 2-8, 10-15, and 23 are dependent upon one of 
claim 1 or claim 21, which are not taught or suggested by Grinshpun, Chen, or Tan, in any 
combination as discussed above, and because claims 2-8, 10-15, and 23 contain the same 
elements as the claim from which they depend, dependent claims 2-8, 10-15, and 23 are also 
not taught or suggested by Grinshpun, Chen, or Tan. 

' . In light of the above, Applicants submit that claims 1-8, 10-15, 21, and 23 are non- 
obvious and patentable over Grinshpun in view of Chen or Tan and respectfiiUy request that 
this rejection be reconsidered and withdrawn. 

Rejection of Claims 25 and 26 under 35 U.S.C. §103(a) 

The Office has rejected clauns 25 and 26 as being unpatentable over WO 2001/39954 
to Grinshpun, et ah ("Grinshpun") in view of U.S. Patent No. 6,159 to Lee, et al 
("Lee"). The Office asserts that Grinshpun teaches a method of manufacturing a rigid foam 
that includes (1) incorporating fillers and at least one nucleating agent and reinforcing 
materials such as graphite, conductive carbon black and nanofiUers into a polymer, (2) 
incorporating a blowing agent into the melt under a first temperature and a first pressure, (3) 
extruding the polymer melt under a second temperature and second pressure to allow the 
polymer melt to expand and foam, and (4) cooling the foamed product. It is asserted that the 
foam has a cell size that ranges ftom 25-7000 microns. Furtlier, it is asserted that Grinshpun 
discloses the use of additives such as flame retardants, pigments, and extrusion aids. The 
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Office asserts that Grinshpun does not explicitly teach that the nano-particle fillers are 
nanoclays or intercalated or expanded graphite having the claimed particle size. 

In this regard, Lee is cited for teaching an analogous method of producing a rigid 
foam where nanoclays having a thickness of less than 1 nm (10 angstroms) are used. Lee 
assertedly discloses the use of a modified nano-Montmorillonite intercalated with 
polystj'rene. The Office concludes that it would have been obvious to one of skill in the art 
to employ the nanoclays of Lee in the method of Grinshpun to improve the physical 
properties of the foam. 

Applicants respectfiilly submit that claims 25 and 26 have been canceled without 
prejudice, thereby rendering this rejection moot. Accordingly, Applicants respectfully 
request that the Office remove this rejection. 

Rejection of Claims 25 and 26 under 35 U.S.C. §103(a) 

The Office has rejected claims 25 and 26 as being unpatentable over WO 2001/40362 
to Miller, et al. ("Miller") in view of U.S. Patent No. 6,518,324 to Ki-esta, et al ("Kresta"). 
In particular, the Office asseils that Miller teaches the claimed process of producing an 
extruded foam product where a blowing agent is incorporated into the polymer melt at a first 
pressure and temperature, extruding the polymer melt imder a second pressure and 
temperature to form a foam, and intrinsically cooling the foam to form a product with a cell 
size within the claimed range. It is asserted that the preferred polymer melt includes an 
alkenyl aromatic polymer material. The Office asserts that Miller discloses the addition of 
additives such as plasticizers and flame retardants to the resin/foamabie mixture. The Office 
admits that Miller does not teach acicular nano-particles as claimed. 

In this regard, Kresta is cited for assertedly teaching the use of nanoclays having a 
thickness from 3-1000 angstroms in polymer foams, such as polystyrene foams. The Office 
asserts that Kresta teaches that the nanoclays are extruded with a major portion of the 
polystyrene. The Office concludes that it would have been obvious to use the nanoclays of 
Ki'esta in the method of Miller to produce a foam with improved thermal insulation values. 

Applicants respectfully submit tiiat claims 25 and 26 have been canceled witliout 
prejudice, thereby rendering this rejection moot. Accordingly, Applicants respectfiilly 
request that the Office remove tliis rejection. 
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Conclusion 

In light of tlie above. Applicants believe tliat this application is novv'^in condition for 
allowance and therefore request favorable consideration. 

If any points remain in issue which the Office feels may be best i-esolved through a 
personal or telephone interview, the Office is kindly requested to contact the undersigned at 
the telephone number listed below. 

If necessary, the Commissioner is hereby authorized to charge payment or credit any 
overpayment to Deposit Account No. 50-0568 for any additional fees required under 37 
C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, extension of time fees. 



Respectfully submitted, 



Date: ^^1^ 




Owens Corning 

Patent Department, Bldg. 21-0 

2790 Columbus Road 

Granville, Ohio 43023 

(740)321-7351 



Page 21 



Nanoparticle - Wikipedia, the free encyclopedia 



Page 1 of 4 



Nanoparticle 

From Wikipedia, the free encj'clopedia 

A nanopariiclc (which historically has included nanopowder, nanocluster, and nanoci-ystal) is a small pailicfe 
with at least one dimensioti less than 100 nm. litis definition can be fleshed out fitrther in order to remove ambiguity 
from future itano nomemeclatiire. A nanoparticle is an amoi^iious or semicrystalline zero dhnensional (OD) nano 
structure with at least one dimension betvwen 10 and lOOmn and a relatively large (> 15%) size dispecsioa.W A 
nanoduster is an amoiphous/sranictystalliue oanoistnicture with ^ least one dimension being between 1-lOmn and a 
naiTOW size distribution This distint^ion is an extension of the term "cluster" which is used b 
inorganic/organometallic chemistry to indicate small molecular cages of fixed sizes. A nanopowder is an 
agglomeration of noncrystalline nanoslructura! subunits with at least one dimention less than lOOnm.P^ A 
nanocrystal is any nanomateria! with at least one dimension < lOOnm and that b singlectystalIine.W Any particle 
which exhibits regions of crystliinity sliould be termed nanoparticle or nanoduster based on dimensions. 
Nanoparticle research is currently aa area of intense scientific research, due to a wide variety of potential 
applications iti biomedical, optical^ and electronic fields. Bic National Nanotedinology Initiative of the United 
States governniOTt has dtiv(m Iwge amounts of stete Ikiding exclusively fiw nanoparHcIe lesearcJi. 
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History 

Although generally nanopartieles are considered an inventian of modem science, they actually have a very long history. Specifically, nanopartieles 
were used by artisans as far back as in the 9th century Mesopotamia for generating a glittering eifect on the surface of pottery. 

Even tliese days pottery from the Middle Ages and Renaissance oftea retain a distinct gold or copper colored metallic glitter. This so called lustre 
is caused by a metallic film tliat was applied to the transparent surfece of a glazing. The lustre can still be visible if the film has resisted 
atmospheric oxidation and other weathering. 



The lusti'e originates within the film itself, which contains silver and copper nanopartieles, d 



iaeously in the glassy matrix of the 



ceramic glaze. These nanopartieles were created by the artisans hy adduig copper and silver salts and oxides together with vinegar, odwe, and clay, 
on the surfece of previously-glazed potfeiy. The object Tvas then placed to a Whi and heated to about eOO'C in a reducing atmosphere. 

la the heat the gla^e would soften, causing the copper and silver ions to migrate into the outer layers of the glaze. There the reducing atmosphere 
reduced the ions back to metals, wliich tlieii came together fomting the nanopartieles that give the colour and optical effiiCts. 

Usage of the lustre tedmique shows that craftsmen had a technological and empirical inowledge of materials science that was far ahead of their 
time. The technique originates in the islamic worid. As Muslims were not allowed to use gold in artistic i^resenlations, they had to find a way to 
create a similar effect without using real gold. The solution tliey &nnd was using lustre. 

Much of the modem day studies of these objects have been conducted at the ESRF laboratory. Se\'crat teclmiques were used to characterise the 
chemical and physical properties of these lustre, such as Rutherford Badscatfering Spcclrometiy (RBS), optical absorption in the visible- 
ulfiaviol^ region, electron microscopy (TEM and SEM), X-iay di£fiaaion and X-ray sajsorption specboscopy.P^ 

Properties 

Nanopartieles are of great scientific interest as diey are effectively a bridge behveen buik - 

materials and atomic or molecular structures. A bulk material sliould have constant physical 
propeilies regardless of its size, but at the nano-scale diis is often not the case. Size-dependent 
properties are obsMved such as quantum confinfflnent in semiconductor particles, surface 
plasmon resonance in some metal particles and superparamagnetism in magnetic materials. 

The properties of materials diange as their size approaches the nanoscale and as the percentage of atoms at the surfkce of a material becomes 
significant. For btdk materials larg» than one micrometre the percentage of atoms at the surface is minuscule relative to tlie total niunber of atoms 
of the material. 'ITie interesting and sometimes unexpected properties of nanopartieles are partly due to the aspects of the surface of the m^erial 
dominating the properties in lieu of the bulk properties. 
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Nanoparticles exhibit a munbcr of special properties relative to bulk material. For example, fte 
bending of bulk copper (wire, ribbon^ etc.) occurs witli movement of copper atoms/clusters at 
about (he 50 niii scale. Copper nanoparticles smaller than 50 nm are considered super hard 
materials that do not exhibit the same malleability and ductility as bulk copper. The change in 
properties is not always desirable. Ferroelectric mataials smaller than 10 nm can switch flieir 
magnetisation direction using room temperature diemial energy, fl'ius making them useless for 
memory storage. Suspensions of nanoparticles are possiile because the interaction of the 
particle surface wifli flie solvent is strong enough to overcome dififensnces m density, which 
usually result in a material eifter sinking or floating in a liquid. Nanoparticie.? often liave 
unexpected visible propratics because they are small enou^ to coafine their electrons and 
produce quantum effe<rfs. For example gold nanoparticles appear deep red to black in solution. 

Nanoparticles have a very higli surface area to volume ratio. Tliis provides a tremejidous 
driving force for diffusion, especially at elevated temperatures. Sintering can take place at 
lower (anperatures, over shorter time scales than for larger particles, nus JheoreticaUy does 
not affect the densily of the final product, though flow ditficulties and the tendency of 
nanoparticles to agglomerate complicates matters. The large sutface area to volume ratio also 
reduces the incipient melting lemperatiue of nanoparticles 1*1. 

Classification 

At the small end of the size range, nanoparticies are often referred to as clusters. Nanospheres, 
nanorods, and nanocups are just a few of the sliapes that have been grown. 

Metal, dielectric, and semiconductor nanoparticles have been formed, as well as hybrid 
structures (e.g„ core-shell nanoparticles). Nanoparticles made of semiconducting material may 
also be labeled quantum dots if they are small endugji (typically sub 10 nm) that quantization 
of electronic energy levels occurs. Such nanoscale particles are used in biomedical applications Manodianunuls, TEM Imagp 

as drug carriers or imaging agents. . .- . . 

Semi-solid and soft nanoiartides have been manufactured. A proto^Tpo nanoparticie of semi-solid nature is the l^josome. Various types of 
liposome nancpaiticlcs are currently used clinically as delivery systems for anticancer drugs and vaccines. 

Characterization 

Nanoparticie chardcterization is necessary to estebtish understanding and control of nanoparticie synthesis and applications. Chaiacteiization is 
done by using a variety of different techniques, mainly drawn ftom materials science. Common techniques are electron tmcioscapy [TEM,SBM], 
atomic force microscopy [AFM], dynamic light scattMing pLS], x-ray photoelectron spectroscopy pCPS], powder x-ray diffiactometiy PIRD], 
and Fourier transf<>rm infiared spectroscopy [Fl'lR]. 

Whilst the theory has been known for over a century .(see Robert Brown), the technology for Nanoparticie tracking analysis (NTA) allows direct 
tracking of the Browiiian motion and this method tlierefore allows the sizing of hidlvidual nanoparticles in solution. 

Fabrication of nanoparticles 

There are several methods for creating nanoparticles; attrition and pyrolysis are common methods. In attrition, macro or micro scale particles are 
ground in a ball miil, a planetary ball mill, or oUier size reducing mechanism, llie resulting particles are air classified to recover nanoparticles. 

In pyrolysis, an organic precursor (liquid or gas) is ffarced Ihrougji an orifice at high pressure and bumed. The resulting ash is air classified to 
recover oxide nanoparticie. 

A thermal plasma can also deliver the enei^y necessary to cause evaporation of small micrometre si?.e particles. The Ihemial plasma temperatures 
are in the order of 10000 K, so that solid powder easily evaporates. Nanoparticles are formed upon cooling wliile exiting the plasma region, 'llie 
main types of the thema! plasmas torches used to produce nanoparticles are do plasma jet, do arc plasma and radio firequency (RP) induction 
plasmas. In the arc plasma reactors, the energy necessary for evaporation and reaction is provided by an electric arc wiiich forms between the 
anode and the cathode. For example, silica sand can be vaporized wifl'. an arc plasma at ataiospheric pressure. The resulting mixture of plasma gas 
and silica vapour can be rapidiy cooled by quenching with oxygen, thus ensuring the qualify of tlie fumed silica produced. En RF induction plasma 
torches, energy coupling to tlie plasma is accomplished through tlie electromagnetic field generated by the induction coil. The plasma gas does not 
come m contact with electrodes, tlius eliminating possible sources of contasuination and allowing tlie operation of such plasma torches with a wide 
range of gases meluding inert, reducmg, oxidizing and otlier corrosive aimospheres. The working fliequency is typically between 200 kHz and 
40 MHz, Laboratory units run at power levels in the order of 30-50 kW while the large scale industrial units have Ijeen tested at power levels up to 
1 MW. As tlio residence time of die injected feed droplets in the plasma is very short it is important that the droplet sizes are small enough in order 
to obtain complete evaporation. The RF plasma method has been used to synthesize different nanoparticie materials, for example synthesis of 
various ceramic nanoparticles such as oxides, carboms/carijides and nitrides of Ti and Si. 

Inert-gas aggregation is frequently used to make nanojrartides fiom metals with low meitmg points. The metal is vaporized in a vacuum chamber 
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and then sup^cooled with an inert gas stream. The supercooled metal vapor condenses in to nanomc^er-sized particles, which caii be entrained in 
the inert gas stream and deposited on a substrate or studied in situ. 

Nanoparticie Morphology 

Scientists Iiave taken to naming dieir particles after tfis real world shapes that they might represent Nanosplieres 
P\ nanoreefs f^J,nanoboxes and more liave appeared in tfie literature. These morphologies sometimes arise 
spontaneously as an effect of a templating or duTCcting agent present in the synthesis such as miceliular emulsions 
or anodJzed alumina pores, or from the innate aysta!]ograpIiic growth patems of the materials theinselves. ^^^^ 
Some of these morphologies may serve a puipose, such as long cuAoa oanoUibes being used to bridge an 
electrical jimction, or jiist a scientific curiosity like flie stars shown at left. 

Safety Issues 

See also: Nanoloxicology and Fine panicles 

Nanoparticles present possible dangers, both medically and en.vironmenfally.f^^I Most of these are due to the hi^ 
surface to volume ratio, wliich can make the particles very reactive or catalytic, t^^l They are also able to pass throngli cell membranes m 
organisms, and their mteractions with biological systems are relatively UDlmown.t'^^ However, flee nanoparticles in the environment quickly tend 
to agglomerate and thus leave the nano-ieguiie^ and nature itself presents many nanoparticles to which organisms on eartli may have evolved 
immimity (such as salt particulates fiom ocean aerosols, tMpenes fiom plants, or dust fixjm volcanic eniptions). A fiiUer analysis is provided in the 
article on nanotechnology. 

According to tlie San Francisco Chronicle, "Animal studies have shown that some nanoparticles can penetrate cells and tissues, move through the 
body and brain a:id cause biochemical damage. But whether cosmetics and sunscreens containing nanomaterials pose health risks retnainjs largely 
unknown, pending completion of long-range Studies recently begun by the FDA and ofiier agencies."'^^'*] Diesel nanoparticles have been found to 
damage the cardiovascular system in a mouse model.[' 'I 
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